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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 .1 14, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on August 
27, 2003, has been entered. 

Comments 

2. Applicant's cancellation of claims 10 and 1 1 in Paper No. 19 submitted August 
27, 2003, is acknowledged. 

3. The rejection of claims 1 and 4-6 under 35 U.S.C. § 102(b) over Galik has been 
overcome by Applicant's amendment. Galik teaches a mask formed on the surface of 
the substrate, which is incapable of moving relative to the substrate during processing, 
as recited in amended claim 1 . 

4. The rejection of claims 7-11, 19 and 64 under 35 U.S.C. § 102(b) over Geels has 
been overcome by Applicant's amendment. Geels teaches that the conductive screens 
35, 35' are unconnected. Connecting the screens would proceed against the teachings 
of Geels. Therefore, even though the limitation "configured to connect to a power 
source" is not a positive limitation requiring a connection between the conductive 
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element and the power source, since Geels teaches that the screens are unconnected, 
the screens would not be configured to connect to a power source. 

5. The rejection of claims 1, 4-9, 12, 19-25, 27, 32-45 and 57-61 under 35 U.S.C. § 
103 over Stone in view of Edelstein have been modified to address the amendments 
presented by Applicant and to state the Examiner's position more clearly using Jorne et 
al. (U.S. Pat. No. 6,132,587) as additional evidence of Examiner's position. 

6. The indication of claim 1 3 as allowable has been withdrawn in light of Applicant's 
amendment, which raise new issues that are addressed below. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claim 74 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. Claim 74 was added to include "electropolishing" 
as a possible method of processing. The disclosure provides support for 
electroetching, but does not disclose that the apparatus can be used for 
electropolishing. Electroetching and electropolishing are closely related but there are 
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differences between the two processes. Electroetching pertains more to a method for 
removing material, while electropolishing is used to achieve a desired surface 
uniformity. The processes generally use different current densities and often use 
different apparatuses as well. It is suggested that claim 74 be amended to replace 
"electropolishing" with -electroetching-. 

9. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claims 13, 67 and 69 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 13 recites the preamble "An anode assembly" in line 1 . However, the 
claim does not recite an anode. An electrode is disclosed, but the electrode could be 
either an anode or a cathode, depending on how it is used. It is suggested that the 
claim be amended to recite an anode to restore agreement between the preamble and 
the claim limitations. 

Claim 67 recites the limitation "the another electrode is in the mask" in line 1 . 
This limitation is indefinite because there is insufficient antecedent basis for "the another 
electrode." The limitation is also indefinite because it is unclear what the relationship is 
between the "another electrode" and the mask. 

Claim 69 recites the limitation "the conductive mesh comprises areas" in line 1 
This limitation is indefinite because it does not further limit the conductive mesh. It is 
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suggested that the phrase be changed to -the conductive mesh comprises a plurality of 
separate areas- or be changed to include the limitations of claim 70 to clearly define 
the areas as being distinct from one another. 

Claim Objections 

11. Claims 1, 14, 71 and 72 are objected to because of the following informalities: 

a. In claim 1 at line 7, please change "is configured" to -are configured--. 

b. In claim 14 at line 2, please change "facing" to -faces-. 

c. In claim 71 at line 2, please insert -source- after "power". 

d. In claim 72 at line 2, please insert -source- after "power". 
Appropriate correction is required. 

Claim Rejections - 35 USC §102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

13. Claims 7-9, 12, Hand 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Galik (U.S. Pat. No. 4,678,545). 

Regarding claim 7, Galik discloses an apparatus for electroplating a circuit board 
comprising anodes 44 contacting the electrolyte 36 (fig. 8). The circuit board has a 
mask (nonconductive layer) with a plurality of openings defining the areas to be plated 
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(col. 2, lines 23-49). The mask has a first surface facing the anode 44 and a second 
surface contacting the substrate. Conductive mesh screens 46 are positioned between 
the anodes 44 and mask that is attached to the wafer 32 (fig. 8; col. 5, lines 35-44). The 
screens 46 are connected to a power source (fig. 8). 

Regarding claim 9, the conductive mesh screens 46 are shown having two areas 
electrically isolated from one another (fig. 8). 

Regarding claim 12, the power to each screen 46 is separately regulated and 
* variable (fig. 8; col. 6, lines 18-52). 

Regarding claim 8, the conductive element is a conductive mesh screen 46 (col. 
5, lines 35-44). 

Regarding claim 14, the screens 46 are positioned between the anodes 44 and 
the wafer 32 (fig. 8). 

Regarding claim 19, the screens 46 are in the shape of strips (fig. 6; col. 5, lines 
35-44). 

Since Galik teaches the limitations recited in the instant claims, the reference is 
deemed to be anticipatory. 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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15. Claims 1,4-9, 12, 19-25, 27, 32-45, 57-61 and 68-74 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Stone (U.S. Pat. No. 6,132,583) in view of 
Edelstein (U.S. Pat. No. 6,106,687) and in view of Jorne et al. (U.S. Pat. No. 
6,132,587). 

Regarding claims 1, 7, 8, 20, 21, 27, 57, 58 and 73, Stone discloses an 
apparatus for plating wafers comprising a plurality of anodes 22A, 22B contacting the 
electrolyte 21 (fig. 2). Between the wafer 26 and the anodes 22A, 22B, shields are 
disposed (fig. 2). In one embodiment, the shield is a conductive mesh 40 connected to 
a power supply in such a way that the output is variable (fig. 2; col. 6, lines 35-62). The 
cathode assembly 26 is movable (col. 5, lines 23-27). The charged screens 40 act to 
control the flow of ions in the solution (col. 6, lines 1-5). By controlling the flow of ions, 
the concentration of the solution contacting the substrate is controlled. Stone also 
teaches that the substrate cathode 26 is movable between the anodes 22A, 22B (col. 5, 
lines 29-41). 

Regarding claims 4, 9, 22, 59 and 68-72, Stone teaches that the two shields may 
be any of the disclosed shields, such as two of the conductive mesh shields (col. 5, 
lines 61-65). Furthermore, separately controllable screens 40 may be disposed on 
either side of the cathode 26, as shown in Figure 2. In Figure 2, the top screen 40 is 
shown allowing the ions to flow through, while the lower screen 40 is repelling the ions. 

Regarding claims 5, 6, 12, 25, 33, 36, 39, 40 and 43, each screen 40 is charged 
with a voltage by a voltage source (col. 6, lines 45-54). According to Stone, "the applied 
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voltage magnitude is variable... and the power may be provided from any voltage 
source" (col. 6, lines 55-62): 

Regarding claims 23 and 60, the frames 52 containing the charged screens 40 
are attached to a glide bar 32 (col. 6, lines 35-44). Since only the screens 40 are 
charged, it would be inherent that either the frame 52 or other supporting member would 
be electrically isolating: 

Regarding claims 24 and 61, two charged screens 40 are separated by a gap 

(fig- 2). 

Regarding claims 19 and 32, the screens 40 have the form of strips (fig. 5). 

Regarding claims 34, 35, 37, 38, 41, 42, 44 and 45, Stone discloses that the 
charged screens 40 can either accelerate or decelerate the flow of ions (col. 7, lines 7- 
26). 

The plating apparatus disclosed by Stone differs from the instant invention 
because Stone does not disclose the following: 

a. A mask with openings, as recited in claims 1 , 7, 20 and 57; and 

b. The power sources and additional power sources, as recited in claims 5, 
6, 12, 25, 33, 36, 39, 40 and 43. 

Regarding claims 1, 7, 20 and 57, Jorne et al. teach an apparatus for 
electroplating wafers using a device having an anode 2, a separator 8, a distributor 21 
and a wafer 1 (fig. 3). The separator 8 is porous to ensure even distribution of the 
solution of the entire wafer; the distributor is used to determine the distribution of 
solution impinging upon the wafer 1 (col. 6, lines 7-12 and 50-59). In other words, the 



Application/Control Number: 09/855,059 Page 9 

Art Unit: 1753 

separator 8 is used to control the concentration and the distributor is used to control the 
overall flow of the solution as it contacts the wafer. 

Regarding claims 1, 7, 20 and 57, Edelstein discloses a baffle to modulate the 
cross-sectional distribution of flow rate in electrodeposition apparatuses. The baffle 
(mask) is comprised of two non-conducting plates 10, 12 having a plurality of holes 14, 
16 that control the cross-sectional flow of the electrolyte by rotating the plates 10, 12 in 
relation to one another (fig. 1 and 3A-3C). Controlling the cross-sectional flow 
distribution of the electrolyte allows for the cross-sectional thickness of the deposited 
layer to be controlled according to the placement and orientation of the holes (fig. 8, 10 
and 12). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the shield in the plating apparatus of Stone to use 
a baffle as taught by Edelstein because the baffle allows the cross-sectional flow 
distribution of the electrolyte to be controlled, which regulates the cross-sectional 
thickness of the deposited layer. The use of both a flow controller and a concentration 
controller would have been obvious to one skilled in the art because Jorne et al. teach 
the use of both types of controlling devices to allow the control the concentration of the 
solution and the flow of the solution contacting the wafer. 

Regarding claims 5, 6, 12, 25, 33, 36, 39, 40 and 43, Stone discloses, "the power 
may be provided from any voltage source" (col. 6, lines 55-62). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
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have modified the power source of Stone to use separate power sources or common 
power sources because Stone teaches that "any voltage source" can be used and the 
selection of a power source is dependent on the desired result of the system. 

Regarding the intended use of the apparatus, i.e., electrodepositing or 
electroetching as recited in claims 57 and 74, the same apparatus can be used for both 
processes. To switch from electrodepositing to electroetching, the polarity of the 
cathode and anode is switched. 

16. Claims 2 and 63-66 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stone (U.S. Pat. No. 6,132,583) in view of Edelstein (U.S. Pat. No. 6,106,687) and 
Jorne et al. (U.S. Pat. No. 6,132,587), as applied above to 1,4-9, 12, 19-25, 27, 32-45, 
57-61 and 68-74, and further in view of Geels (U.S. Pat. No. 4,643,816). 

Stone, Edelstein and Jorne et al. describe a plating apparatus having the 
limitations recited in claims 1,4-9, 12, 19-25, 27, 32-45, 57-61 and 68-74 of the instant 
invention, as explained above in section 15. 

The apparatus described by Stone, Edelstein and Jorne et al. differs from the 
instant invention because they do not disclose the conductive mesh attached to the 
surface of the mask. 

Geels discloses a plating apparatus comprising a shroud (mask) 20 having 
conductive elements 35, 35' disposed at the ends of the shroud 20 (fig. 1 ; col. 3, lines 
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39-57). The conductive elements 35, 35' comprise screens of electrically conductive 
material (col. 3, lines 46-50). The screens 35, 35' are attached at the end of the shroud 
20 to "[provide] a surface over which the electrical potential is substantially uniform, 
making the potential difference between points on the cathode-workpiece and points on 
the [screen] as uniform as possible" making the current more uniform (col. 3, lines 50- 
57). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the conductive mesh in the apparatus described 
by Stone, Edelstein and Jorne et al. to affix the conductive mesh directly to the mask as 
taught by Geels because affixing the mesh directly to the mask provides a more uniform 
potential, resulting in a more uniform coating. 

17. Claims 15-18 and 28-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stone (U.S. Pat. No. 6,132,583) in view of Edelstein (U.S. Pat. No. 
6,106,687) and Jorne et al. (U.S. Pat. No. 6,132,587), as applied above to 1,4-9, 12, 
19-25, 27, 32-45, 57-61 and 68-74, and further in view of Tzanavaras et al. (U.S. Pat. 
No. 5,421,987), Uzoh (U.S. Pat. No. 6,071,388) and Hanson et al. (U.S. Pat. No. 
6,139,703). 

Stone, Edelstein and Jorne et al. describe a plating apparatus having the 
limitations recited in claims 1, 4-9, 12, 19-25, 27, 32-45, 57-61 and 68-74 of the instant 
invention, as explained above in section 15. 
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The apparatus described by Stone, Edelstein and Jorne et al. differs from the 
instant invention because they do not disclose the following: 

a. One of the isolated sections of the conductive element circumferentially 
surrounds another of the electrically isolated sections, as recited in claims 
15 and 28; 

b. The electrically isolated sections of the conductive element are irregularly 
shaped, as recited in claims 16 and 29; 

c. One of the electrically isolated sections of the conductive element is ring- 
shaped, as recited in claims 17 and 30; and 

d. The other of the electrically isolated sections is disc-shaped, as recited in 
claims 18 and 31. 

Regarding claims 15-18 and 28-31 , Tzanavaras et al. disclose a plating 
apparatus comprising bias rings 40 and collimating screens (masks) 34to control the 
thickness and uniformity of the deposited layer (col. 5, line 46 to col. 6, line 2; col. 6, 
lines 52-62). The bias rings 40 are designed to "divert excessive current density away 
from [the edges and corners of the substrate]" (col. 5, lines 61-67). For square 
substrates 42, bias ring 40A has an irregular shape; for circular substrates 42, bias ring 
40B is ring-shaped (fig. 2(a) and 2(b)). 

Uzoh teaches the use of similar rings 40 that act as auxiliary electrodes to control 
the deposition around the edges of the workpiece 16 (col. 5, lines 23-45). The auxiliary 
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electrodes 40 are made of conductive mesh and can be placed coplanar with the 
workpiece 16 (as shown in Tzanavaras et al.) or the auxiliary electrode 40 may be "non- 
coplanar as may be required for a particular electroplating operation" (col. 6, lines 48- 
63). 

Hanson et al. teach the use of a plurality of auxiliary electrodes 130, wherein 
each segment 130 has a separately controlled voltage to control the deposited layer 
(fig. 2; col. 4, lines 3-27). Having a plurality of individually controllable segments allows 
the deposition to be more precisely controlled. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the conductive mesh screen in the apparatus 
described by Stone, Edelstein and Jorne et al. to use a bias ring or auxiliary electrode 
as taught by Tzanavaras et al. and Uzoh because the bias ring/auxiliary electrode 
enables excess current to be diverted away form the edges and corners of the 
substrates for different sized substrates. Furthermore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to have used a 
mesh screen as taught by Uzoh because using mesh allows the auxiliary electrode to 
be positioned coplanar or non-coplanar to the substrate because the mesh permits the 
flow of electrolyte through its openings. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the conductive elements in the apparatus 
described by Stone, Edelstein and Jorne et al. to be irregularly shaped, ring-shaped or 
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disc-shaped as disclosed by Tzanavaras et al. because Tzanavaras et al. teach that the 
shape of the bias ring should be designed such that the current density is uniform for 
the substrate, which requires irregular shapes for polygon-shaped substrates and disc 
or ring shapes for circular and rounded substrates. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the conductive elements in the apparatus 
described by Stone, Edelstein and Jorne et al. to use a conductive element comprised 
of a plurality of cooperative segments as taught by Hanson et al. because a greater 
number of individually controlled segments allows more precise control of the current 
density. 

Allowable Subject Matter 

18. Claims 3 and 26 are allowable over the prior art of record. 

1 9. Claim 1 3 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S.C. 112, second paragraph, set forth in this Office action. 

20. The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record does not teach or suggest the formation of a conductive 
mesh sandwiched by two mask layers. This feature of the instant invention allows the 
current density to be controlled by a single controlling member. The prior art, e.g., Galik 
(U.S. Pat. No. 4,678,545), discloses separate masks and conductive elements. 
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Response to Arguments 

21 . Applicant has not provided arguments regarding the rejections set forth in the 
Office Action mailed April 30, 2003. 

22. The amendments to define first and second surfaces of the mask and the ability 
to connect to a power source do not distinguish the instant invention claims over the 
prior art of record. 

23. The limitation that "the plurality of openings of the mask defines a plurality of 
active regions of the conductive [mesh/element]" does not distinguish the instant claims 
over the prior art of record. The combination of Stone, Edelstein and Jorne et al. 
teaches a device having a concentration-controlling element (the conductive screen) 
and a flow-controlling element (mask or baffle). The openings in the mask would define 
active areas of the conductive element by only allowing certain paths flowing through 
the conductive element to reach the surface of the substrate. The selected paths define 
"active areas" because solution flowing from those areas is selectively transmitted 
through the flow-directing device or mask. 

Conclusion 

24. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian L. Mutschler whose telephone number is (703) 
305-0180. The examiner can normally be reached on Monday-Friday from 8:00am to 
4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (703) 308-3322. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
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October 1 , 2003 



0661. 




